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Practical Obferver ; 

O R, 

The New Method of Finding 

The LATITUDE at SEA, 


By taking two Altitudes, either in the Forenoon 
or Afternoon. 

And alfo. The New Method of Finding 


The LONGITUDE at SEA, 

By taking the Distance of the Moon fron^the^'u n>\ 
or a Fixed Star, &c. / ' 
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Rendered easy to the meanest CAPACfTTv, 
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The New Solar Tables, and Table of Natural Sines, 
With the Ufe of the Quadrant and Sextant. 
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TO THE 


Right Honourable the Commiffioners of Lon- 
gitude, the Dire£tors of the Honourable 
Eaft India Company, the Admirals, and 
other Commanders of his Majesty’s 
Royal Navy. 

My Lords and Gentlemen, 

A S every attempt to elucidate matters of impor- 
tance in any ufeful art or fcience, defervedly 
claims the patronage and encouragement of the 
public ; it follows, that whatever improvements are 
difeovered in thofe parts which are moft beneficial 
to fociety in general, demand the moft ferious 
attention. 

It is needlefs to infift on the utility of navigation* 
and its fubferviency to the very exiftence of a com- 
mercial nation: thefe are uncontroverted truths* 
and will remain fo, while any intercourfe is carried 
on between the diftant regions of the globe. 

In the following pages, I have endeavoured, by 
the moft intelligent methods, to inftruft the judicious 
mariner in thofe parts of navigation, which have 
hitherto been either not duly attended to, or fuffi- 
ciently underftood. 

The afeertaining a fhip’s place at fea, in refpeft to ' 
her diftance from the equator, has been fufficiently 
done by the meridian altitude of the fun or a ftar ; 
but the knowledge of her diftance from the meridian ' 
has been much wanted, as of the greateft confequence 
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to feamen, and without which, it is impofiible to 
determine the fhip’s true place. — I have therefore, in 
the enfuing work, exemplified in a familiar manner, 
to the moft common capacity, the new method of 
finding the latitude, by taking two altitudes of the 
fun ; and alfo, the method of finding the longitude, 
by taking the moon’s diftance from the fun or a 
fixed ftar : thefe important points the feaman will 
find executed fo confpicuoufly, as to render every 
operation of the like kind free from ambiguity or 
perplexity ; without a multiplicity of tables, which 
greatly embarras, inftead of facilitating fuch opera- 
tions. 

How far I have fucceeded, is, with all due de- 
ference, fubmitted to your candour, by 

My Lords and Gentlemen, 

Your obedient humble fervant, 

J. H. MOORE. 
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THE 



Practical Observer, &c 


The new Method of finding the Latitude at Sea, 
by taking two Altitudes, either in the Forenoon 
or Afternoon, having the intermediate Time mea- 
fured by a Common Watch, with Eafe and Ac- 
curacy, independent of the Sun’s Meridian Al- 
titude. . 


GENERAL RULES. 

T O the Arithmetical Complement of the Logarithm of 
the Co. Sine of the Latitude by Account, add the Arith- 
metical Com. of the Co. Sine of the Sun’s Declination, 
call that Sum, The Logarithm Ratio. 

Prom the Natural Sine of the greateft Altitude, fubtraft the 
Natura!_Sine of the leaft Altitude, and find the Logarithm of 
their Difference, and write it under the Log. Ratio. 

Subtraft the Hours and Minutes when the Altitudes were 
taken, from each other, and Half the Difference call. Half Elapl'ed 

Time. 

With Half the F.lapfed Time enter thefe Tables, and from 
the Column of Half clap fed Time rake out the Log. anl’wcring 
thereto, eft ! let it dow n under the Log. Ratio. 
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Add thcfc three Logarithms together, and with their Sutri enter 
the Tables, in the Column of Middle Time, where, having 
found the Log. neareft thereto, take out the Time correfponding 
to it, and put it down under Half the Elapfed Time. 

Subtract the Lefs from the Greater, and the Difference will 
be the Time from Noon, when the greateft Altitude was taken. 

With this Time enter thefe Tables, and from the Column of 
Riling, take out the Logarithm correfponding to it ; from this 
Logarithm, fubtraft the Log. Ratio, the Remainder will be the 
Logarithm of a Natural Number ; which, being found in any 
common Table of Logarithms, and added to the Natural Sine 
of the greateft Altitude, will give the Natural Sine of the Sun’s 
Meridian Altitude* 


Hgving the Meridian Altitude of the Sun at Noon, the La- 
titude is found by the ufual Method. 

N. B. If the Latitude, found by the above Procefs, fhould 
differ widely from the Latitude by Account, it will be proper to 
repeat the Operation ; ufing the Latitude laft found inftead of 
the Latitude by .Account, till the Refult gives a Latitude nearly 
agreeing with the Latitude ufed in the Computation. 

By the Sun’s Altitude is always meant the Altitude of 
the Sun’s Centre : For obtaining which, at Sea, the ufual, and, 
indeed, the beft Method, is, with a wcll-adjufted Hadley’s Qua- 
drant, to obferve the Altitude of his lower Limb above the Ho- 
rizon of the Sea ; which being cleared of the Effefts of Re- 
frnftion, and Dip of the Vifiblc Horizon, as found in the Tables 
for that Purpofe, and the Semi-Diameter of the Sun added 
thereto, will give the correft Altitude of his Centre. 


Suppofe the Apparent Altitude of the Sun’s lower Limb was 
obferved 48° above the Horizon of the Sea, the Obfervcr’s 
Eye being elevated 20 Feet above the Surface of the Water, 
requir’d the correct Altitude of his Centre. 


Obferved Altitude 48° 58' 

Refraftion 1 


Horizontal Dip for 20 Feet 


The Sun’s Semi-Diameter 


The Correct Alt. of Sun’s Centre 49 9 


48 

57 


4 

48- 

53 


16 


Here the Refraftion 
and Horizontal Dip' 
are taken in whole 
Numbers, to fave the 
Trouble of working 
with Seconds ; and is 
exa£t enough for find- 
ing the Latitude at 
Sea. 

EXAMPLE I. 
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3 EXAMPLE I. 

Being at Sea in Latitude 46° 50' North by Account, when 
the Sun’s Declination was 1 1° 17', N. at 10H. 2M. in the Fore- 
noon ; the Bun’s Altitude was 46° 55’, and at 11H. 27M. in 
the Forenoon ; the Second Altitude was 54° 7'. Required the 
true Latitude, and true Time of the Day when the greateft Alti- 
tude was taken. 

Times. 

H. M. S. Lat. 46° 50 7 Arith. Co. of Co. Sine < 3 , 16486 

11 oq 

10 2 00 Dec. 1 1 17 Arith. Co. of Co. Sine o, 00847 


Ela.T. i 25 CO Added gives the Log. Ratio 0,17333 


l El.T. o 42 30 


The Sun’s gr. Alt. at 1 iH. 27M. is 54 0 7' its Nat. Sine o, 81021 
TheSun’s leaftAlt. at 10H. 2M. is 46° 55' its Nat. Sine o, 73036 


The Remainder or DifF. of Nat. Sines 7985 


Log Ratio. ^ . 0,17333 

The Common Log. of the Diff. N. S. 1 3, 90227 

In the New Tables in Col. \ Ela. Time for 42M. 30S. is o, 73429 

Their Sum is the Log. of Middle Time 4, 80989 


H. M. S. 

The H. M. &c. for which by the New Tables is 1 1 5 30 

Subtraft Half Elapfed Time ■■ o 42 30 


The Diff. is the true Space of Time the Sun had to'] 

rife to the Meridian when the greateft Altitude !• O 33 00 
was taken J 

H.M. 

Time per- Watch 11 27’ 

Sub. from 12 00 


00 33 Finding they agree, the Watch is right, 
Enter the Tables with 33M. under Col. of Riling, and 
' • you’ll find the Log. 

From which Subtract the Log. Ratio 


The Natural Number of which is 694 


| 3,01488 
o, 17333 


2,84155 


To 
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To flic Natural. Sine of the grcateft: Alt. 
Add the Natural Number of the above Log. 


The Sum is the Natural Sine of the Sun’s Meridian 
Altitude, 54° 48' 

9a: 0 00' 

54 4 ^ 


} 


c 1 4 _ tv a 1 By obfcrving the Sun’s Merid. Alt. 

1 iiC oUIl S /.cn. JL/iit. Q 1 2 ( » • tv 1 t T *. r j 

Tl c 7 . 1 03 f the laine Day the Lat. •was found 

Ihe bun s JJecJ. n 17. ■ , - XT 

J ' to be _*.6 30 N. 

Lat. 46 29 N. 

Note. The Arithmetical Coin, is found by fubtra&ing the 
Logarithmic Sine of any Number of I ) grees, &c. from io,oopoQ. 

EXAMPLE II. 

Being at Sea in Lat. 47 0 19' N. by Account, when the Sun’s De- • 
clination was 12 0 16'N. at 10H. 24M. A.M. per Watch, the Sun’s 
Alt. was 49 0 09', and at iH. 14M. P. M. his Alt. was 51 0 59', 
Required the Lat. 

H. M. S. Alt. Nat. S. Lat. 47 19 o, 16880 
10 24 o 49 0 9' 75642 Sun’sDeci2 16 0,01003’ 

1 H o 51 59 78783 : 

Elap.T. 2 50 o Log. Ratio 17883 

Diff. N. S. 3141 Its Log. 3,49707 


3» 66542 
6, 17883 


Wa.fafto 4 o 3066 the Nat. Number of this Log. 3,48659 
N.S.Sun’sgr. Alt. 78783 90 00 

N.S. S. Mcr. Alt. 81849 = 54 56 

Sun’s 7 -cn. Dift. 35 4 

Sun’s Decl. 12 16 N. 

Lat. in 47 20 North. 

Here the Latitude found by Computation may be relied on, 
as it differs but one Mile from that uled in the Operation. 

E X A M, 


10 

24 

O 

I 

>4 

O 

Elap.T.T 

5 ° 

O 

} El. T. 1 

25 

O 

Sub. 0 

>5 

O 

TrueT. 1 

10 

O 

T.p.W. 1 

H 

0 

Wa.fafto 

4 

0 
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EXAMPLE III. 

Being at Sea in ,Lat. 50° 40' North per Account, when the 
Sun’s Declination was ao° o' South, at 10H. 1 7M. A. M. per Watch, 
the Sun’s Alt. was found 17 0 13', and at 11H. 17M. A. M. per 
Watch, it was found 19 0 41'. Required the Latitude. 

Times. Alt. Nat. S. Lat. 54 0 40' 

H. M. S.. Decl. 20 00 

10 17 o 17 0 13' = 29599 

11 17 o 19 41 = 33682 Log. Ratio 


o, 19803 
c, 02701 


o, 22504 


Ela. T. 1 

0 

O 

JE 1 . T. 0 

3° 

O 

I 

01 

O 

Tr. Ti. 0 

3 1 

O 

D.p.W.o 

43 

O 

W.flow 0 

12 

O 


90 ° 

oo' 


20 

01 

Zen. Dill. 

69 

59 

Decl. 

20 

00 


Diff. N. S. 4083 Its Com. Log. 3, 61098 
Its Log. from Col. \ Elap. Time is o, 88430 
In Col. of Mid. Time correfportding to 4, 72032 
FromNoon, its Log. from Col. of Rif. 2, 96067 
Log. Ratio Sub. o, 22504 

544 N. Num. of 2, 73563 

33682 N. S. greateft Alt. 


34226 N. S. of Sun’s Mer. Alt. 20 9 1' 


Lat. 49 59 N. But as this Latitude differs 41 Miles from 
that by Account, it will be proper to repeat the Operation, tiling 
the Latitude laft found inllead 0/ the Latitude by Account. ° 
w M s Latitude 49 0 59' 0,19178 

Decl. 20 00 0,02701 


H. M. S. 
| Elapfed Time o 30 00 
1 00 00 


True Time o 30 00 
Time per Watch o 43 00 


Watch flow 
True Time 


o 13 00 


Log. Ratio 0,21879 
3, 61098 

. ' .0, 88420 

H. M — 

In Col. Mid. T. 1 o 4, 71407 


0 30 o Its Log. in Col. i Ela. E. is 2, 93223 
Log. Ratio 0,21879 

517 Nat. Num. of 2,71344 
33682 Nat. S. great Alt. 


Nat. S. Sun’s Mer, Alt. 34199 = 20° 00' 


Zen. 
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, r • 

Zen. DHL 70 00 

Decl. 20 00 S. 


The Lat. 50 00 North 

The Latitude laft found, differing only one mile from that 
■ufed in the Operation, may be depended on as the True Lati- 
tude. Hence it is plain, that the Operation is repeated with 
very little additional Trouble, but few Alterations being ne- 
cenary. 

EXAMPLE IV. 

Being at Sea in the Latitude of 60® o', North by Account, 
when the Sun was on the Equator, and conl’equendy had no De- 
clination. at iH. oM. P. M. per Watch, his Altitude was 28° 53’, 
and at 3H. oM. P. M. per Watch, it was 20° 42 '. Required 
the true Latitude. 


Times. 




Lat. 6o°oo' = 

0, 30103 

H. M. S. 

Alt. 

N. S. 

Dec. 00 00 — 

0, oocoo 

1 00 00 

28 

S3 = 

4«3 0 3 



3 00 00 

20 

42 = 

3S34» 

Log. Ratio 

0, 30103 

2 00 00 



I2 955 


4, 1 1244 

§ Flap. 1 . 1 00 00 




- 

0, 58700 

2 CO 00 











5, C0047 

T.fr.Noo. 1 00 00 

• 




3> 53 2 43 

Di.p.Wa. 1 00 00 




Log. Ratio 

0, 30103 



1703 



3? 23140 



48303 





— ~ ■- XJ . AVI, 

Nat.S. of Sun’sMer. Alt. 50006 = 36 00 Sun’s Mcr. Alt. 


6tJ OO Latitude 

The Latitude by Computation, coming the fame with the 
Latitude by Account, fhews, that the Latitude by Ac- 
count was right. From the foregoing Examples, it is plain, 
that the Operation is the fame, whether the Sun hath North or 
South Declination. And it will be the fame whether the Ship 
is in a North or South Latitude. It is alfo clear, that when 
the Sun has no Declination, the Arithmetical Complement of 
the Log. Co. Sine of lie Latitude, is the' Log. Ratio. 

E X A M* 
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EXAMPLE V. 

July 5, : 7 70, wanting to go through the 8° N. Channel, 
among the Maldives, and by Account being in Latitude j 9 id 
N. at 7H. 25M. 40S. Pi M. the true Altitude of the Sun’s 
Centre was 22 0 30', and at iCiHi 31M. 48S. Ai Mi it was found 
63 s 40'; Required the Ship’s true Latitude. 

H. M. S. Alt. Nat. S. Lat-hyAc^^o' o, 0039O 


Times io 

3 ’ 

48 


_ 7 _ 

2 5 

40 

Elap.T- 

3 

6 

8 

i El. T. 

1 

33 

oc 


3 

t 

3 ° 

TrueT. 

X 

28 

3 ° 

T.p.W. 

1 

28 

1 2 

\?at;fl. 

0 

0 

18 


6 3 ° 

22 


40 

3 ° 


89623 

38268 


D. July 5, 22 48 0,03533 


Log. Ratio 


, 5 J 355 Its Log. 

Its Logi in Coh of f Eldp. I ime is 

H. M. S. 

3 1 30 

Its Log. in Coh of Riling is 
Log. Ratio 


6726 Nat. Nuril. 

90 00 89623 Nat. S. gr. Alt* 

Men Alt; 74 28 «- 


0, 03923 
4, 71058 
o, 40368 

■■ ~ 5 » l S 349 
3, 86709 
o, 03923 

3, 72786 


Zen; Difti 
Dech 


»5 3 2 
22 48 


96349 N. S; Sun’s Men Alt. 74° 28 ( 


Lat; in 7 16 North 

N. B; As tile Tables are only calculated to 30 Seconds, the 
Log. for any intermediate Seconds is found by taking the Differ- 
ence between Log. the next greater a#d next lets, and lay, as 30 
Seconds is to that Difference^ lo is the given Seconds, to the Dif- 
ference of the Log. or if it be any even Part, take fuch a Part 
*t the Difference, and apply it to the next lefs Logarithm. 

SECOND OPERATION. 


% 

Lat. 7 0 16' 

0, 0035a 


Dec. 22 48 

°> °3533 

• 

Log. Ratio 

0, 03883 

H. M. Si 


4. 71058 

3 1 3 ° 


0, 40308 

1 33 00 

3 1 30 

5 < 15339 “ 

^TfueTlrne 1 28 30 


3, 86709 

N. S. gr. Alt. 

89623 Log. Ratio 

0,03883 


6734 N. Nu.Log. 

3, 82826 


N. S. Sun’s M. Al. 96357 = 74 29 HencetheLatiinis 7 e ’l 7 'N 

B ' Th* 
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The Latitude In ft found, differing only one Mile from that 
ufc-d in the Operation, it may be taken as the True Latitude* 
and the Operation is repeated with'very little additional Trou-* 
ble, but few Alterations being neceflary. Hence it is plain, 

that if you are miftaken in the Latitude by Account, yet bv re- 

peating the Work two or three Times, making ufe of the La- 
titude 'aft found in the next Operation, it will at laft difcovqr 
itfe'f to be true, by being equal to the laft Suppofition, whitlr 
evidently Iliews the excellency of thefe New Tables. 

In the former Examples we have confidered both Altitudes 
taken at the lame Place or Station ; but as that is leldom the 
Cafe at Sea, the ncceffary Corrections for any Alteration of 
Station may be readily made, as follows : 

H. M. 

Suppofe the f.ift Altitude in the Forenoon ro 26 

Tt.c fecond Altitude in the Afternoon 2I I. 43M. 14 4 3 

Difference of Longitude made is 30 miles W. equal to 02 


. *4 4i 

to if> 

Subt rafted is the Elapfcd Time 4 r S 

If a Ship has been failing to the Ea ft Ward, the above tv.c Mi- 
nutes mult be added ; but unless the Difference of Longitude 
be conb ; . able, it is not worth Notice, as it 'vviii make a very 
liKonude- -!>'e Error in the Latitude. 

A .a iq ii the Ship tai's or makes towards that Point of the 
Cun pa • winch the Sun brars upon, fhe mu ft raiie the Sun’s 
AT; o le as many Minutes as the Miles fhe has run. towards it; 
t ordure the Miles run towards the Sun niuft be added to the 
f t A’: rude; but if taking from the Sun, the fame in uft be 
iubrrr.fbid : if they ;rc but few, they are not worth minding ; 
and then the Seaman , mav make a very good Ellimation by 
looking at tbe Lug';, card only, who, by that, will be able to 
atceruin the Diftance tailed to, or from the Sun, between the 
Ob'ervations, which will l>e of fu fficient exaftncls in the Prac- 
tice of Navigation ; and if the Ship makes an Angle with the 
Sun’s bearing, it may be readily found by the Table of Differ- 
ence of Lku auk* and Departure, and then either add or fubtraft, 
according as the Cali- requires ; as may be fccn in the following 
Examples, which are inserted for the benefit of tliofe who re- 
quire a greater Degree of Accuracy. 

E,X AM P L E VI. 

On the 21ft of December, 1772, being, in a Ship from the Pay 
of Bilcay, bound to the Englifh Channel, in a brilk Oalc run- 
ning 


Digitized by Google 


( *1 ) 


.ijpng N. E. i E. per Co.npafs, at the Rate of 9 Knots per Hour, 
at 10H. 00M. A. M. per Watch, ohferved the Sun’s Altitude 
13® 1 8' bearing South J E. by Coin oafs, and at iH. 40M. P. M. 
per Watch, the Sun’s Altitude again was found 14® 15’, the La- 
titude by Account being then 49° 17' N. Required the true La- 
titude. 

• * The Correfiion to the firft Altitude. 

The Time of the firft Obfcrvation is 10H. 00M. A. M. and 
of the Second iH. 40M. P. M. the Elapfed Time is 3II. 40M. 
and the Rate of the Sailing is 9 Miles per Hour; then fay, by 
the Rule of Three, as iH. is to 9 Miles, lb is 3H. 40M. to 33 
Mi! es, the Diftance run in the Elapted Time. 

Again, The Sun’s Bearing at the firft Obfcrvation is South 
| E. the op;>uiite Point to which is N. f W. or 2 Point, 

And the Ship’s Courle during the Ela.Time is N.bE.J.E. i| Points 
60 the Ang'e of Ship’s Courle with the Sun’s Bearing is 2iPoints 

Now in the 1 able of Difference of Latitude and Departure, 
to the Courle. 2 1 - Points, and Diftance 33, the Difference of 
Latitude is : and the Ship is failing from the Sun ; therefore 
from the firft obferv’d Alt. 13° t8 , take 29, the Remainder 
12® 49, is the firft Altitude corretted, which is to be ufed in 
the Operation as follows : * 

H. M. S. Alt. Nat. S. Lat. 49®x7' o, 18554 
Times.10 00 00 14° 15' == 24615 Dccl. 22 28 0,63749 


1 40 00 12 49 22183 — 

Log. Ratio o, 22303 

Ela. T. 3 40 00 Diff. N. S. 2432. Its Log, 3,38590 

|EL T. 1 50 00 iHLog. o, 33559 

O 10 00 Time corrclponding to 3,94458 


1 40 co Its Log. in Col. of Failing is 3,07170 

Log. Ratio 5,22303 


90 00 5606 Nat. Num. of 3, 74867 

>7 35 24615 


Zcnt Dift. 72 25 N.S.M.AI. 30221 = 17 35 
Dec!. 2 2 28 


Lat. 48 57 N. But as the Latitude by Computation dif-‘ . 
fers considerably from that by Account, the Work muft be re- 
peated. 

Latitude 48® 57' = 0, 18262 
Dccl. 22 28 = o, 03749 

Log. Ratio o, 220 n 

B 2 Id. 
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90 oo 
*7 37 


H. M. S. DifF. N.S. 2432 ItsLog. 3. 38506 

1 50 00 Its Log, o, 33559 

0 10 00 Time anfwering to 3, 94.166 

1 40 00 Its Log. 3,97170 

Log. Ratio 0,22011 


Zen. Dif.72 23 5644 Nat. Num. of 3, 75159 

Decl. 23 28 24615 

30259 N. S. Mer, Alt, 1 7 0 37' 

Tr. Lat. 48 55 N. This Latitude differing only 2 Miles from 
that ufed in the Computation, it may be depended upon as th* 
true Latitude, 


EXAMPLE VII. 

A Ship failing N. E. j E. by Compafs, at the Rate of 9 Knots 
an Hour, at oH. 31M. 40S. P. M. per Watch, found the Alti- 
tude of the Sun’s lower Limb 28° 20' above the Horizon of the 
Sea, the Obferver’s Eye being elevated 20 Feet above the Sur- 
face of the Water, and the Sun’s Bearing, by Compafs, being 
at the fame Time S. by W. and at 2H. 58M. 20S. P, M. by 
Watch, the Altitude of the Sun’s lower Limb was 16 0 4$* 
above the Horizon, the Obferver’s Eye being elevated as before, 
and the Latitude by Account, at the Time of the laft Obferv^- 
tion, being 48° 00' North, and the Declination 13 9 17' South. 
Required the true Latitude at taking the laft Obfervation. 

Firft obferv’d Alt. ofS’s lower Limb" 28° 20' Second ditto 16 0 41' 


Rcfraftion to be fubtrafted 

'2 

3 

Correfted for Refraftion 

28 18 

16 37 

Dip of the Horizon fubtrafted 

4 

4 . 

App. Alt. 

28 14 

» 6 33 

Sun’s Semi-Diameter ac',ded 

0 16 

0 16 


Corrcft Altitudes of Sun’s Centre 28 30 49 

Correftion for the firft Altitude. 

The Time of the firft Obfervation oH. 31M. 40S. P. M, 
of the Second 2H. 58M. 20S. P. M. fo the Elapfed Time is 
2H. 26M. 40S. the Rate of Sailing is 9 Miles per Hour. 1 hen 
as iM. : 9 Miles, :: 2H, 26M. 40S, : 22 Miles, the Diftance run in 
'the Elapfed Time. 
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■ Again, The Sun’s Bearing at the firft: Obfervation is S. by W, 
the oppoiite Point to which is N. by E. or i Point. 

The Ship’s Courfe during the-Ela. Time is N. E. f E. or4 £ Pts. 
So the Angle of the Ship’s Courfe With 1 N . E . bN . i E . 3 j Ptt . 

the Sun s Bearing is J ° 

. In the Table of Difference of Latitude and Departure, to the 
Cqurfe-3 { Points, and Diftance 22 Miles, the Difference of 
Latitude is 17 Miles, and the Ship fails from the Sun. 


Wherefore firft obferved Altitude 28° 30' — 17' = 28° 13* 
the firft Correft Altitude to be ufed in the Operation. 

H. M. S. Alt. N. S. La.byAc. 48° o o, 17449 

Times. 0 31 40 28 13 47281 Dccl. 13 17 o , 01178 

2 58 2 o 16 49 28931 Log, Ratio o, 18627 

liLi.T. 2 26 49 Diff. N.S. 18350 Its Log. 4,26364 

JE 1 .T. 1 13 29 0,50232 

1 46 30 - 4,95223 


o 33 10 Its Log, 3, 01925 

Log. Ratio. c, 18627 

N.S. gr. Alt. 47281 

9000 687 N. Num. of 2,83298 

Mer.Alt, 28 40 

N. S, Mer. Ah- 47968 = 28° 40' 

Zen.Dif, 6j 20 
t)ecl. 13 1 1 


Lat. 48 3 N. And as it differs but 3 Miles from the La- 

titude by Account, it may be taken as the true Latitude. 

By the Ship’s Courfe per Compafs, is to be underftood, it’s 
Courfe made good. Leeway, if any being firft allowed, or the 
Courfe, by Compafs, correfted for the Leeway only, but not for 
the Variation. Had the Variation of the Compafs been applied, 
both to the Ship’s Courfe and the Sun’s Bearing,, it would not 
have made any Difference in the Operation or Refult, as the 
Angle formed by them, will always be the fame, whether they 
are both eftimated by the Compafs, or when the Variation is al- 
lowed on both. 

Having in thefe Operations obtained not only the true Lati- 
tude, but alfo the true Time of the Day, the true Azimuth is 
eafily determined ; and as a tolerable Watch can’t be fuppofed 
to vary in the Space of one, two, or three Hours, the Azimuth 
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may be taken at any reafonable Time afterwards, and the Va- 
riation of the Compafs afcertained in a very ealy and familiar 
Manner, without the true Latitude, 

EXAMPLE. 

In the Latitude 51 0 3c/ N. the Sun’s Declination 15® 10' N. 
at 2M. paft Six in the Afternoon, the Sun’s Altitude was 1 1° 3 o'. 
The Sun’s true Azimuth is required at that Time. 

As the Co. Sine of the Sun’s Alt. 78° 30' 9,99119 

Is to the Sine of Hour from Noon 6 2 = 90 30 9, 99908 

So is Co. Sine- Sun’s Decl. 74 50 9, 98460 


19, 98458 
9, 991 19 

To Sine of true Azimuth 8o° 2' N, 9, 99339 

This Method of finding the Latitude is of excellent Ufc, fince 
there are fo many Circumftances at Sea which deny the Oppor- 
tunity of having the Sun’s Meridian Altitude ; and as the know- 
ing the true Latitude is of the greateft Confequence, efpecially in 
coming into the Englifh Channel, &c. where there arc frequent 
OL> {fruitions of Clouds ; every Seaman ought to be ready at de- 
termining his Latitude, by this Method, whenever an Opportu- 
nity offers, lead he ihould not fee the Sun upon the Meridian. 

Note. The nearer to Noon the Obfervations are taken, tint 
better ; provided the Elapfcd Time be not much lefs than Half 
the Interval of Time, when they are both taken on the fame 
Side of Noon, nor much greater than once and half the greater 
Interval, when taken on different Sides of Noon. 

To Redtify or Adjuft Hadley’s Quadrant, 

1. For the Fore Obfervation, 

B RING the index clofe to the bottom, that the middle of the 
V ernier’s 1’cale {land againft o degrees : hold the plane of 
the inftrument vertical, with the arch downwards ; look through 
the right-hand hole in the vane, and direff the fight through 
the transparent part of the glals to obierve the horizon. Now if 
the horizon line, fecn both in the quiek-filvered part, and through 
the tranlparcnt part, ihould coincide, or make one ftraight line, 
then is the glafs truly adjufted : But if one of the horizon lines 
{land above the other, flacken the ferew in the middle ot the 
{ever, backwards or forwards, as tlwre is occafion, until the ha* 
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man lines coincide ; fatten the ferevv in the middle of the lever, 
and then is the horizon glafs adjufted., 

2. For the Back Observation. 

Turn the button on one fide, and fet the middle line of thft 
index as many degrees before o degrees as is twice the dip of the 
horizon ; on your height above the water (found in the Table 
following) hold the plane of the inftrument vertically with the 
arch downwards, look through the hole in the vane, and if the 
horizon line, feen through the tranfparent Hit in the glafs, coin- 
cides with the image of the horizon, feen in the quick-lilvered 
part of the fame glafs, then is the glafs in its pofition : If nor, 
darken the l’crew pin in the middle of the lever behind the glafs, 
and looking through the vane as before direfted, turn the lerevv 
at the end of the lever backwards or forwards, as it is wanted, 
until the horizon line coincides ; then tighten the middle ferevv, 
and the glafs is adjufted. In letting this glafs by the oppolke 
horizon, the head Ihould be held a little backwards, not to in- 
tercept the light from behind. The horizon feen from behind 
will be inverted ; that is, the water will appear above, and the 
iky below ; and if the two horizon lines crofs one another, 
the inftrument is not held upright. 

Another Adjuftment which ought not to be omitted. 

Hold the plane of the Quadrant parellel to the horizon, and 
the index being brought to the beginning of the arch, if the 
homon of tne lea, or line of the lea, leen by refra&ion in the - 
quick-filvered part of the horizon glafs, be higher than the fame 
ieen direftiy through the tranlparcnt part of that glafs, uuferew 
the ncareft ferew a little, and lerevv up the oppofite one till the 
dire ft and refrafted horizons agree ; on the contrary, if the rc- ' 
frafted horizon is lower than the true one, unferew the lcrew 
fartheft from you, and ferevv up the neareft one till the two ho- 
rizons agree ; and take care to leave both the ferews tight, by 
ferewing them up equally if they are flack. 

To take the Sun’s Altitude with Hadley’s Quadrant, 
i. By the Fore Obfervation. 

Fix the fereens above the horizon glafs, ufing either or both, 
of them, according to the ftrength of the Sun’s rays, by turn- 
ing one or both ot the frames of thefe glaffes cloie againft the 
plane or face of the inftrument ; then, the face being turned 
towards the Sun, hold the Quadrant by the braces, or by either 
radius, as is found mod convenient, lo as to be in a vertical 
pofition, with the arch downwards ; put the eye clofe to the 
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right-hand hole in the vane, look at the horizon through th^ 
tranfparent part of the horizon glafs ; at the lame time, move 
the index with the left-hand until the image of the Sun, feen in 
the quick-iilvered part* falls in with the line of the horizon* 
taking either the upper or under edge of the Solar image : living 
your body gently from fide to fide* and if the edge of the Sun 
ufed be obferved not to cut, but to touch the horizon line, like a 
tangent, the obfervation is Well made i Then lliall the degrees 
on the arch, reckoned from that end next yOur body, give the 
Altitude of that edge of the Sun which was brought to the ho- 
rizon. If the lower edge was obferved, then 16 Minutes added 
to the faid degrees, gives the Altitude of the Sun’s centre ; but 
if the upper edge was ufed, the 16 Minutes muft be fubtra&ed. 

2. By the Back Obfervation. 

Put the Item of the fkreens into the hole next the horizon 
glafs, ufing them as before, according to the ftrength of the Sun’s 
rays ; then the back being turned to the Sun* hold the inftrument 
by the radius and brace in a vertical pofition, with the arch 
downwards ; put the eye dole to the hole in the vane, look for 
the horizon through the tranfparent flit in the glafs, with the 
right-hand move the index until the image of the Sun, feen in 
the quick-filvered part of the glafs, Hands in the horizon line, 
feen through the tranfparent flit, ufing either the upper or under 
edge of the Sun ; fwing your body gently to the right and left, 
to try if the Sun’s edge runs along the horizon ; if it does, the 
obfervation is well made, and the degrees reckoned from tha^end 
of the arch fartheft from your body, will give the Altitude of 
that part of the Sun which was obferved. If the Sun’s lower 
edge was obferved, then 16 Minutes fubtra&ed from the before 
found degrees, will give the Altitude of the Sun’s centre ; but 
if the upper edge was obferved, then tiie 1 6 Minutes arc to be 
added. In cither of thefe obfervations, if the Altitude of the 
centre could be obferved, there would then be no need of ufing 
the 1 6 Minutes. 

Te find the Sun more eafily in the horizon, turn your back to 
the Sun, and look through the vane and glafs down in the middle 
of the fhadow of your head, move the index forwards until the 
refra&cd image of the horizon before you is brought down to the 
place you look on in the glafs, and the index will then be fet 
pretty near to the Altitude, and fo fitted to find the Sun more 
readily, either in the fore or back obfervation. 

The fore obfervation is moft convenient, efpccially in great 
Altitudes, becaufe there is a much larger fcope above and below 
the Altitude wanted, than there it in the back obfervation ; 

Which, 
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Avhich, on account of the oblicjuity of the fpeculum and horizon 
glalles, is more contracted in its ufe ; and indeed the back ob- 
servations need never be ufed for the fun where there is a clear 
•horizon forwards, or under the fun. When this is hazy and ill 
defined, then it is beft to ufe the back obfervation, if the horizon 
is clear that way ; and therefore it is proper that the horizon 
glafs fhould be always in readincfs, by having it well adjufted ; 
which, bccaufe the former method is not readily attained by be- 
ginners, we fhall annex another, which is fomtfwhat more con- 
venient. 

• • 

Another way to adjuft for the back obfervation. 

Take the altitude of the lower edge of the fun, by the fore 
obfervation, as near to noon as can be, then put the fcreens into! 
the hole near the fun, and turning your back to the fun, and 
holding the inftrument properly, taking care not to move the 
index, look for the horizon line through the tranfparent flit of 
the glafs, and if the horizon line touches the upper edge of the 
fun’s image in the glafs, it is properly adjufted : If they do not 
touch, turn the glafs by the lever behind it, till they do. This 
operation muft lie done quickly, before the fun fenfibly alters irt 
altitude, and may be frequently repeated to make the fore and 
back oblervations agree. 

To take the altitude of a ftar by Hadley’s quadrant. 

Look dircttly up at the ftar through the vane and tranfparent 
part of the . glafs, the index being dole to the button, then will 
the image of the ftar, by refraftion, be feen in the filvercd part 
right againft the ftar leen through the other part ; move the 
index forward, and, as the image defcends, let the centre of the 
quadrant defcend alfo, to keep it in the filvered part, till it comes 
down in a line with the horizon feen through the tranfparent 
pan, and the obfervation is made. 

By a back obfervation. 

Through the vane and the tranfparent flit in the glafs look di- 
Teftly at the ftar, at the fame. time, move the index till the image 
of the horizon behind you, being refrafted by the great fpeculum, 
is feen in the quick-filvered part, and meets the ftar, and the 
index will then fhew the degrees of altitude. 

Hadley’s quadrants have of late been applied ,to take the ne- 
celfary obfervations for finding the longitude at lea, it has been 
found, that fuch obfervations require a degree of accuracy, which 
the inftruments conftrufted in the common way, were not 
- . . C * capable 
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E X A M P L E II. 

' January x, 1774, in lat. 50° 34 S. and long. 55 0 40 W. at 
2H. 53 iM. P. M. per watch, the true altitude of the fun’s cen- 
tre was 41® 32. Required the true apparent time, and error 
in the watch. t . > 

t Zen. dift. 48° 28' 

Ar. co. co. fi. lat. 39 26 
Ar. co. pol. dif. 67 2| 


H. M.S. 
Time at fhip 2 53 30 
Sh’s lo. 5S°40 w. 3 32 40 


Greenwich ti. 6 36 10 


0,19710 

0,03586 


The fum 


*54 54 i 


S’sdec. Jan. 1, 22 59 17 J Sum 77 28 

| Ditto ditto 2, 22 53 54 Zen. dift. fub. 48 28 


9,98952 


Deer, in 24H. 5 23 

Then as 24H. : 5 23 :: 
6H. 36M. : 1 24, 

Decl. . 22° 59' x 7" 
, Sub.dif. in 6h. 36m. 1 24 


S’s dec. at fhip 22 57 43 



go 

Polar dift. 

67 2 17 

Alt. obf. 

41 32 

Zenith dift. 

48 28 

Co. lat. 

39 26 


Difference 29 00 9,68557 

Sum of four logs. 19,90805 

Si. co. I.hor. angle 25 54 9,95402 

i.rf: 2 

H. M. S. 

Hor. Ang. 51 48=3 27 1a 

H.M.S. 

The appa. time at noon 327 12 - ' 
Time by watch 2 53 30 

— 

Watch flow 33 42 


To find the apparent at Sea, by an Obfen'ation of a Star. 

T T Aving carefully obferved the ftar’s apparent altitude, which 
I I corrcft by the dip and refraftion, find the flfip’s latitude and 
longitude by account, at the time of obfervation, by carrying 
the reckoning forward to that time, and find the ft^r’s right 
al’cenfion and declination. 

< From the (hip’s latitude, and ftar’s correft declination and 
latitude, find the Co. lat. polar diftance' and zenith diftance, and 
with thele find the hour angle (as (hewn in the laft examples 
of the fun) turn this hour angle into time, and apply it to the 
ftar’s right alcenfion, by fubtrafting it when the ftar is eaft of the 
meridian, but adding it when it is weft ; this gives the right 
afccpfion of the mid. heaven. 

From 
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From the right afcenfion of the mid. heaven (encreafed by 24 
hours if neceflary) fubtraft the fun’s right afcenfion at preceding 
noon at Greenwich, taken from page 2d of the month in the 
ephemeris, the remainder is the apparent time of the obfervation, 
nearly at the fhip ; to which apply the longitude of the fhip from 
Greenwich, turned into time, adding it when the longitude weft 
of Greenwich, but fubtrafting it when caft, and you’ll have the 
apparent time of the obfervation nearly by the meridian of Green- 
wich. 

Then fay, as 24 hours is to the daily variation of the fun’s 
right afcenfion, fo is this time to a number of minutes and fe- 
conds, which fubtraft from the time of qbfervation at the fhip, 
found as above, leaves the correft apparent time at the fhip. 


EXAMPLE. 


Suppofe at Sea, May 18, 1774, P. M. in the latitude 33 0 43' and 
longitude 45 0 o' weft of Greenwich by account, the altitude of the 
bright ftar in the harp, lyra was obferved to be 36° 3', the height 
of the eye above the fea being 16 feet. Required the apparent 


'time of obfervation. 

Alt. 36° 3' o" 

Dip for 16 feet 3' 49'' 

Refr. ' 1 18 57 


Ship’s lat. 
Co; lat. 
Lyra decl. 
Polar dift. 


33 

56 

3 8 

5 i 


43 N. 

17 

35 N. 

25 


True alt. of lyra 35 57 53 

Zen. dift. 54 27 

Whence to find the Time. • 


Co. lat. 

56° 

‘ 7 ' 

Ari. co. ft. co. lat. 

56° 

‘ 7 ' 

Polar dift. 

5‘ 

25 

Ari. co. li. pol. dift. 

5 1 

25 

Zen. dift. 

54 

2 

Si. i lum 

80 

52 

Sum 

■ 22 . L. 

_44 

Si. difference 

26 

50 

\ Sum 

80 

52 




Zen. dift. fub. 

54 

2 

Sum four Logs. 



• 

Difference 

26 

5° 

Si. \ hor. angle 

34 

7 


0,07999 

0,10695 

9,99448- 

9>65456 


‘9* 8 3597 


Hour angle 68 14=4 32 56 

Which fubtrafted fromlyra’s right afcenfion 18 29 17 

The Rem. is the right afcenfion of the mid. heaven 13 56 21 

F rom which fub. the fun’s right afc. May 1 8, at noon 3 40 55 

Remains the apparent time of fhip nearly 10 15 26 

Add fhip’s longitude weft of Greenwich, 45’ = ’300 

Sum is apparent time at Greenwich nearly 13 15 26 

D 2 Sun’s 
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Sun’s right afcenfion, May 18, at noon, is 3 40 35 
Ditto, May 19, 3 44 45 

Daily diff. or increafe of right afcenfion 3 59, Then lay. 

As 24H. 3' 59", :: 13H. 15M. 26S. 2' ij”, which fubtrafted 

from 10H. 15M. 26S:the time at die fhip leaves 10H. 13M. 13S, 
the corrett apparent time at the (hip, at the time of obfervation. 

Note 1. If an obfervation of the fun has not been taken the 
preceding noon, or two altitudes to find the latitude, it may be 
afcertained by taking the meridian altitude of the ftar, either 
before or after the obfervation is made for finding the time. 

Note 2, If the {hip’s longitude eaft of Greenwich in time be 
greater than the apparent time at the -fhip, the apparent time muft 
be increafed by 24 hours before fubtra&ing the longitude ; and 
in this cafe, the fun’s right afcenfion muft be taken out of the 
ephemeris for one day of the month lcls than that reckoned at 
the fhip. And if the fhip’s longitude weft of Greenwich in time, 
added, to the apparent time of the fhip, makes more than 24 hours, 
24 hours muft be fubtrafted from the fum, to obtain the appa-. 
rent time at Greenwich ; and the furl’s right afcenfion muft be 
taken out of the ephemeris for one day of the month more than 
that reckoned at the fhip. 

The objett, whether fun or ftar, whofe altitude b taken for 
finding the time, muft be, at leaft, three or four points of the 
compafs dift^it from the meridian ; becaufe, near the meridian, 
the alteration in altitude is too flow for afeertaining the time 
with proper exaftnefs ; but the nearer the objeft is to the eaft 
or weft, the better, provided it be not lefs than 5 0 high ; for 
as the refraction is variable and irregular near the' horizon, lefs 
altitudes than 5° ought not to be ufed, as the effeCt of refraCtion. 
upon them cannot be determined with fufficient certainty. 

As often as the moon’s diftance from the fun or ftar is obferved, 
in order to find the longitude, the apparent time at the fhip muft 
be found. The difference between this time, and the time of 
taking the altitude for finding it, given by the watch, fliews the 
error of the watch, and whether it be too faft or too flow ; and 
this error muft be carefully allowed for, in eftimating the time 
pf taking the moon’s diftance front the fun or ftar. The lefs the 
interval of time between finding the apparent time, and obferving 
the moon’s diftance, the better ; and it is the fapie whether it 
be before pr after obferving her diftance. 
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To take the Obfervations neceffary for finding the Longitude 

at Sea. . _ 

T HE capital obfervatioa for this purpofe is, that of the diftance 
of the moon from the fun, or feme remarkable liar not far 
from the zodiac. In order to make fuch observation, the obl'erver 
mull be furnilhed with a watch that can be depended upon for 
keeping time, within a minute for fix hours ; and with a good 
Hadley’s quadrant, or rather fextant, which is preferable to a 
quadrant. The inftrument will Hill be more fit for the purpofe 
if it be finilhed with a ferew, to move the index gradually and 
fteadily ; an additional dark glafs, lighter than the common 
fereens, to take off the glare of the moon’s light, in obferving 
her diftance from a fixed ftar ; and a fmall telefcope magnifying 
three or four times,, to render the contact, of the ftar with the 
moon’s limb more difeernable ; a magnifying glafs of i J ora 
inches focus will aflift the obferver to read off his obfervatioa 
with greater eafe and certainty. 

The obferver mull in the lirft place, examine his inftrument 
with the greateft care, and adjuft it with the utmoft exaftnefs pof- 
fible ; which done, let him proceed to his obfervatioa as follows. 

If the diftance of the moon from the fun is to be obferved, 
^urn down one of the fereens, look at the moon dire&ly through 
the tranfparent part of the horizon glafs, and keeping her there, 
gently move the index till the fun’s image is brought into the 
iilvcred part of that glafs, bring the neareft limbs of both objefts 
into contact, and let the quadrant librate a little on the lunar 
ray, whereby the fun will appear to rife and fall by the fide of 
the moon ; in this motion the neareft limbs muft.be made to touch, 
one another exattly, by moving the index ; when this is effefled, 
the obfervation is made ; and the divifion cut by the vernier fcale 
will fhew the diftance of the neareft limbs of the objefts. 

If the diftance . of the moon from a ftar is to be obferved, when 
the moon is very bright, turn down the lighteft fereen, or ufe. 
a dark glafs, lighter than the fereens, and defigned for this par- 
ticular purpofe ; look at the ftar direftly through the tmnfparen t 
part of the horizon glafs, and keeping it there, move the index , 
till the moon’s image is brought into the filvered part of th e 
fame glafs ; let the quadrant librate gently on the ftar’s ray, an d 
the moon will appear to rife and fall by the ftar ; between th a 
librations, move the index, till die moon’s enlightened limb is 
exaftly touched by the ftar, then the obfervation is made. 

The quadrant is to be held as for a fore obfervation, and its 
plane tuuft always be made to pafs through the two objefts wh afe 
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diftance is to be obferved, and for that purpofe, muft be put into 
various pofitions, according to the fituation of the objetts, whicK 
will be rendered familiar by a little experience. 

At the very inftant, or at moft within a very few feconds of 
the time, at which the obferver gives notice of compleating his 
oblervation, fomebody muft obferve the hour, minute, and quar- 
ter minute (if there be no fecond hand) of the watch, ufed for 
finding the apparent time ; and at the fame inftant of the ob- 
ferver’s giving the aforpfaid notice, or at the utmoft within a 
minute of that time ; two afliftants muft take the altitudes of the 
two objefts, whofe diftance is obferved ; all which being done, 
the obl'ervations neceflary for afeertaining the longitude are 
compleated. 

In the ephemeris is found, the moon’s diftance from the fun, 
and alfo from proper ftars, to every three hours apparent time, 
by the meridian of Greenwich ; and to afford the mariner greater 
number of opportunities of obfervation, and means of attaining 
a greater degree of exaftnefs, her diftance is generally fet down 
from at leaft one objeft on each fide of her. • Her diftance from 
the fun is found fet down, while it is between 40 9 and 1 20, fo 
that by ufing a fextant, it may be obferved for two or three days 
after her firft, and before her laft quarter ; while fhe is between 
20° and 40° from the fun, her diftance is fet down only from a 
ftar on the contrary fide to the fun : while fhe is between 40® 
and 90° from the fun, her diftance is fet down both from the 
fun and from a ftar, on the contrary fide to the fun ; when fhe 
is between 90° and 120° from the fun, her diftance is fet down 
both from the fun and a ftar, on the fame fide with the fun, and 
alfo from a ftar on the contrary fide to the fun. Laftly, when 
fhe is above 120° from the fun, her diftance is fet down from 
two ftars, one on each fide of her. Her'diftance from objects on 
the eaft of her, is found in the ephemeris, in the 8th or 9th pages 
of the month ; her diftance from objefts on the weft of her, is 
found in the 10th and nth pages of the month. 

An obferver who ufes the ephemeris, muft obferve the moon’s 
diftance from fomc of thofe ftars only, whofe diftance from her 
is fet doifrn in the ephemeris, and the diftances there fet down 
afford him a ready means of knowing the ftar from which her 
diftance ought to be obferved ; for he has nothing to do but to 
fet his quadrant to the diftance computed roughly at the appa- 
rent time, eftimated nearly by the meridian of Greenwich, and 
look to the eaft or weft of the moon, according as the diftance 
at Greenwich is found in the 8th or oth, or in the 10th or nth 
pages of the month ? and having found the moon upon the 
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horizon glafs, let Kim give a fweep with his quadrant to the right 
er left, and he will find the liar he wants, if it be above the 
horizon, and the air be clear, nearly in a fine perpendicular to 
the fine joining the moon’s horns, or which is the fame, in the 
, fine of the moon’s Ihorter axis produced. _ 

The (time at Greenwich is eftimated _ nearly by turning the 
Ihip’s fuppofed longitude from Greenwich into time, and adding it 
to, or fubtrafting it from, the apparent time at the lhip ; as the 
fhip is eaft or well of Greenwich ; and the dillance of the moon 
from the liar, at this time, is found roughly, by faying, as 180 
minutes, the number of minutes in three hours, is to the differ- 
ence in minutes (negle&ing feconds) between this nearly efti- 
mated time, and the next preceding time fet in the ephemeris; 
fo is the difference in minutes between the diftances in the ephe- 
meris, fet down for the next preceding time and the next follow- 
ing time, to a number of minutes, which added to, or fubtrafted 
from, the dillance fet down for the faid preceding time, according 
as it is incrcafing or decreafing, gives the dillance nearly at the 
time the obfervation is to be made, and to which the quadrant 
or fextant is to be let. . , , 

* .1 

To reduce the Obferved or apparent Difiance, of the Moon's 
Umb from a Star, or from the Sun’s Limb to the true Dif- 
tance oj their Centres, and to find the Longitude of the Ship 
from Greenwich. 

T O the apparent time of the obfervation at the fhip, apply 
the longitude turned into time, by fubtraftion or addition, 
according as the lhip is ealt or weft of Greenwich ; this gives the 
apparent time of the obfervation, which call the reduced time. 

In page the 7th of the month, in the ephemeris, feek the near- 
eft noon or midnight preceding the reduced time ; and alfo the 
neareft noon or midnight following it ; always taking the near- 
eft to the reduced time, both before and after it, whether nopn. 
or midnight.' 

Write down the moon’s femi-diameter, and horizontal parallax, 
for the preceding noon or midnight, and alfo for the following 
noon or midnight ; and find the difference between the two femi- 
diameters, and between the two parallaxes : The firft of thefs 
differences is the variation of the femi-diameter in 12 hours ; and 
the fecond, the variation of the horizontal parallax in 12 hours j 
then fay, as 12 hours is to the difference between the reduced 
time and the preceding noon or midnight, fo is the variation of 

the 
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the femi-diameter in t2 hours to a fourth proportiortal, arid fo is 
the variation of the horizontal parallax in 12 hoyrs to a fourth 
proportional ; thefe fourths applied refpeftively to the femi -di- 
ameter and parallax, for the preceding noon or midnight, by- 
addition or fubtraftion, according as the femi-diameter and pa- 
rallax are increafing Or decreafing, give the moon’s horizontal 
femi-diameter and parallax for the reduced time. 

To the moon’s horizontal femi-diameter for the reduced time, 
add the correftion anfwering to her obferved altitude, taken from 
the table ; the fum is the true apparent femi-diameter, at the 
time and place of obfervation. 

To the obferved diftance of the moon’s limb from a ftar, apply 
the moon’s true apparent femi-diameter, juft found by addition 
•or fubtraftion, according as the limb, neareft to, or fartheft from, 
the ftar, was obferved, and you will have the apparent diftance 
of the moon’s centre from the ftar. But to the obferved diftance 
■of the fun and moon’s neareft limbs, add the fum of the fun’s 
femi-diameter, taken from page 3d of the month in the epheme- 
ris, and the moon’s true apparent femi-diameter juft found, and 
you will have the apparent diftance of their centres. 

Take the difference between the fun’s femi-diameter found In 
the ephemeris, and the dip of the horizon, and add it to the ob-» 
ferved altitude of the fun’s lower limb, but fubtraft from die 
obferved altitude of his higher limb, and you will have the 
apparent altitude of his centre. Take the difference between the 
moon’s true apparent femi-diameter and the dip, and add it to 
the obferved altitude of her lower limb, but fubtraft it from the 
obferved altitude of her higher limb, and you will have the ap- 
parent altitude of her centre ; and fubtraft the dip from the 
obferved altitude of a ftar, and you will have its apparent al- 
titude. 

From the apparent altitude of the fun’s centre, fubtraft the 
correftion to that altitude, taken from the table, and you will 
have its true altitude; to the apparent altitude of the moon’s 
centre, add the correftion to that altitude, and her horizontal 
parrallax at the reduced time, taken from the table, and you. have 
the true altitude ; and from the apparent altitude of a ftar, fub- 
traft its refraftion, taken from the table, and you will h^ve its 
altitude. 

To the natural co-fine of the difference of the apparent al- , 
titude of the moon and objeft from which her diftance was ob- 
ferved, apply the natural co-fine of the apparent diftance of their 
.centres, by fubtraftion or addition, according as this diftance is 

lffs 
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jlels or greater than 90°, and fend the logarithm of the remaindcf 
or turn. 

To tliis logarithm add the logarithmic co-fines of the true altitudes 
of the objefts ; from this fum fubtraft the fum of the co-fines of 
the apparent altitudes ; and fend the natural number correfpond- 
Ing to -the remainder t the difference between this number and 
the natural co-fine of the difference of the true altitudes of the 
objedls is the natural co-fine of true difference required. . 

In the ephemeris among the diftances of the objefts on the 
day of obfervation, feek for this computed diftance, and if it lie 
there, the time of obfervation at Greenwich is at the top of the 
columns above it ; but if the computed diftance falls between 
twodiftances in the ephemeris, as it generally Will, then fay, as the 
difference between the two neareft diftances ip the ephemeris, 
is to 3H. fo is the difference between the firft of thefe diftances 
and the computed diftance to the time, which, added to the 
time ftanding over the faid firft diftance in the ephemeris, 
gives the true tiipe of the obfervation of the objefts by the 'me- 
ridian of Greenwich. 

The difference between this time and the time of the obferva-' 
tion at tfie Ihip, being turned into longitude, gives the {hip’s 
longitude from Greenwich, caft or weft, according as the. time 
Ot tlue fliip is greater or lels than that at Greenwich* 

EXAMPLE I. 

Being St fea, May 14, 1774, in Longitude 26° 30 tveft of* 
Greenwich, by account, at 6{I. 30 P. M. by a watch regulated 
before by a good obfervation of the fun’s altitude,* I obl’crvcd 
the diftance of the fun and moon’s neareft limbs to be 45 0 5$, 
and at the fame inftant, two afliftants obferved ; the one, the alti- 
tude of the fun’s lower limbj° 8{'or 30", the other, the height of the 
moon’s lower limb 42 0 18', the height of the eye being 18 feet 
above the lea. Required the fhip’s true longitude; 

Apparent time at Ihip 

Ship’s long, weft of Greenwich by acC. 20 ° 30* 

Reduced time 


* See page *4* 

E Ta 


H. M. 

6 30 
1 24 

7 5 * 

■r—1114 
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In the epheraeris for May. 

The horizontal parallax for that time is 54 ' I* 

Moon s femi-diameter for reduced time is 14 0 46' 

Correction for moon’s alt. 42 0 18' from table 1 ft 1 1 

Moon’s true apparent femi-diameters 
Sun’s ditto 

Sum of fun and moon’s femi-diameters 
Obferved dift. of fun and moon’s neareft limbs 45 



14 

57 


15 

52 


3 ° 

49 

’ 45 ° 

5 

45 

45 

36 

34 


Apparent diftance of fun and moon’s centres 45 36 34 

Sun’s app. femid, 15' 52" 

Dip for 18 feet 4 3 


Diff. 1 1 49 

Ob. alt. fun’s low. limb 5 0 8 30 


Sun’s app. alt. 

Cor. from table ift 

Sun’s true alt. 

Moon’s app. alt. 
Sun’s app. 


5 20 19 
9 16 

5 11 3 

42 28 54 
5 20 19 


Moon’s app. femid. 14' c-j" 
Dip for 18 4 3 

DifF. 10 54 

Moon’s obf. alt 42 1 8 00 


42 28 54 
Cor. from table 2d 38 2 

Moon’s true alt. 43 6 56 

Sun’s true alt. 3 1 1 3 

D^. Hue alt. 37 55 53 


Diff. app. altitudes 37 8 35 • 

Nat. co. fi. diff. of app. alt. 37 0 8' 35'' 79714 

Nat. co. line app. diftance 45 36 34 69955 

Diff. of nat. Sines 9759 its log. 3,98941 

Add f Co. fine fun’s true alt. 5 1 1 3 — 9,99822 1 

Sum Co. fi. moon’s tr. alt. 43 6 56 — 9,86332/ “ 19,86154 


Sub. f Co. fi. f’s app. alt. 5 20 19 — 9,998111 
Sum 1 _ Co. fi. inn’s app. alt. 42 28 54 — 9,86774 j ~ 19,86585 

Nat. number to remainder 9663 

Nat. co. fine diff. true alts. 37 55 53 = 78875 

Nat. co. fine true dift. 46° 69212 


23,85095 

9,86585 

3,98510 


Now 
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Now in page 8th of the month in the ephemeris, I find that on 
May 14, H. 

Preceding neareft dift. at 6, 45 0 18' 0 ,, pre.near.dift.at 645° t8' o' 
following neareft dift. at 9, 46 38 57 Computed dift. 46 12 5 


Difference 1 20 57 Difference O 54 5 

then fay, by the rule of three, as iH. 20M.57S. : 3H. :: 54M. 5S. : 
2II. oM. 15S. which being added to 6 hours, the time ftanding 
over the preceding diftance, gives 8H. oM. 15S. the true time of 
the oblcrvation arGreenwich, and the time at ftlip was 6H. 30M. 
the difference between tliefe times is iH. 30M. 15S. this reduced 
into longitude, by allowing 15 0 to one hour, gives 22 0 34' the 
longitude of tire fnip from Greenwich, and is weft becaufe the 
time at the fhip is lels than at Greenwich. 

EXAMPLE IT. 

Being at Sea, May 18, 1774, in latitude 33 43 N. and long- 
itude, 45- W. by account, at ioH.'i2M. P. M. per watch, I 
obferved the diftance of the moon’s fartheft limb from the ftar 
Spica to be 50° 27I, and at the fame time three afliftants ob- 
ferved, one the altitude of the moon’s lower limb 24 0 18' 40^, 
another the altitude of Spica 45 13J, and the third, in order to 
find the apparent time, the altitude of the bright ftar in the harp 
lyra 36 : ; tliefe oblcrvations were made with Hadley’s qua- 

drants well adjufted, the height of the eye above the water 
being 18 feet. Required the lhip’s true longitude. 

The true apparent time at the fhip being computed from the 
bright ftar’s declination, and altitude with the lhip’s longitude, 
is found to be (fee page 27) toh. 13 13 

Ship long, weft of Greenwich by acc. 45 300 

Reduced time. 13 13 13 

Now as this time is fo near midnight, the moon’s horizontal 
parallax and femi-diameter may be taken for that time, as the 
variation in fo lhort a time after midnight, would not affeft the 
calculation much. Therefore, 

May the 18th, the run’s hor. fem. is 15'' 16" and hor. par. 56' 4'' 


Moon’s true hor. femi-diameter for reduced time 15' 16"' 

Correftion from the table ill for obf. alt. 24 0 18' 40" 7 


Moon’s true apparent femi-diameter 15 23 

Obf. diftance of moon’s fartheft limb from Spica 50 27 45 


App. diftance of moon’s centre from Spica 50 12 22 

E 2 Spica’s 
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Dip for 1 8 feet 

App. alt. 

Ref. for that alt. 


45° 

1 3’ 1 

■r 

Moon’s true ap. ftmi 


IS 

2 S 


4 

3 

Dip for 1 8-fcct 


4 

3 

45 

9 

12 

Diff 


II 

20 



57 

Moon’s obf. alt. low. limb 

24 

18 

46 

45 

8 

15 

App. alt. moon’s cen. 

24 

3° 

0 

* 

— 1 ■" 

— — 

Cor. fr. ta. 2d 

48 

S3 

45 

9 

12 

True alt. moon’s centre 

.25 

18 

53 

24 

3° 

0 

Spica’s true alt. 

45 

8 


20 

39 

12 

Diff. true alts. 

19 

49 

22 


Diff app, alt, 

Nat. co.fi. diff. app. alt. 20° 39' 12" — 93573 
Na. co. fi.dif. of mo. & ftar 50 12 22 — 64003 

Diff. nat. fines 29570lts log. 4,4768? 

£ dd l c°-fi- ftar > tr « e ^.45 815 9,848441 = I9)8o45g 


24,27544 


j ~ . aimi. ou, ^ u 1 ^ ^ J I 

gumlCo.fi, mn’s true alt, 25 18 53 9,95615/ 

Bub.fCofi.ftar’sapp.alt.45 912 9,848361 _ 

gum 1 Co. fi. mn’s ap. alt, 24 30 p 9,95902/ ” 9>°°734 

Nat. number of the remainder 29384 4,468105 

Nat. co, fi, diff. true alt, 19 0 49' 22" 94073 

Nat. co. fi. true dif.of moon and ftar 64689 — 49® 41' 33" 

Now in page 10 of the month in the ephemeris, I find that 
on May 18, H. 

The prge. near. dif. at 121s 5 o°i6 / i 3 ,/ Prcc. near. dif. 50 id 13 
The following near, dif, 48 42 9 j Computed dif. 49 41 33 

i 34 4 I Diff. 34 40 

Then, as iH. 34M. 4S. : 3 H. :: 34M. : ,.oS. : iH, 6M..20S. 
Vihich added to 12H. the time ftanding over the next preceding 
diftance, gives 13H. 6M. 20S. the time of the obfervatiomat 
Greenwich ; the time at the fhip was toll. 13M, 13S. the dif- 
ference is 2H. 5 3 M. 7S. 

Then, as iH. : 15° :: 2H. 53M. 7S. : 43 0 163, the difference 
of longitude, which is weft, bccaule the time at the fliip is 
left than at Greenwich. 


E X A M, 
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EXAMPLE III, , ' 

Suppofe May 25, 1775, in longitude 20° E. of Greenwich, 
by account, at 6H. 30M. P. M. per watch, regulated before 
by equal Altitudes of the fun ; the diftance of the fun and 
moon’s neai*:ft limbs was obferved to be 44 0 57' 30" ; at the fame 
time the altitude of the fun’s lower limb was 5 0 ; and the 

moon’s lower limb 42 0 iS^ ; the eye being 18 feet above the 
furface of the fea. Required the longitude. 

H. M. 

Apparent time of the obfervation at the fhip 6 3Q 
Ship’s longitude eaft of Greenwich, by acc, 20° 1 10 

Reduced time 5 20 

In the ephemeris, and for the month of May, 

In page 3 for the month, the 25th, the fun’s femid. is 1 49 // 

In page 7. 

May 25th at noon moon’s hor. femid. 15' 42W Hor. par. 57' 37/* 
May 25th at midt. moon’s hor. femid. 15 38 Hor. par. 57 2a 

Variation in 12 hours 04 o ic 

Then as 12H. : 4" :: S H. 20M. : 1", and becaufe the femi-di- 
ameter is decreafing, 15' 42" — t" — 15' 41" == moon’s hor- 
izontal femi-diameter, at the reduced time. 

And as 12H. ; 15" :: 5H. 20' : 6 ", and becaufe the parallax 
is decreafing, 57' 37" — 6" = 57' 31", moon’s true horizontal 
parallax at the reduced time. 

Moon’s hor. femi-diameter for the reduced time 
Correction from table ift 

Moon’s true apparent femi-diameter 
Sun’s ditto 

Sum of the fun and moon’s femi-diameters 31 41 

Obf. dift. of the fun and moon’s neareft limbs 44 0 37 30 

Apparent diftance of fun’s and moon’s centres 43 29 11 

Sun’s app. femid. o° ie' 49" I Moon’s true app. femi. o° 1 c' C2 
Dip for 18 feet 4 3 Dip • 4 3 

Difference 
Obf. alt. fun 



o p 46 
5 8 30 


App. alt. fun’s cen. 5 20 16 
Corr. from table ift 916 


Cor. alt. fun’s cep. 5 1 1 00 


Difference o 11 49 

Obi. alt. m’s lo. limb 42 1 8 00 


App. alt. m’s centre 
Corr. from table 2d 


42 29 49 
40 50 


Moon’s true alt. cen. 43 10 39 

Moon’» 
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Moon’s app. alt. . 4a 0 29' 49" 


Sun’s ditto 


5 20 16 


Moon’s true alt. 
Sun’s ditto 


App. alt. 37 9 33 I Diff - of tnie alu 

Nat. co. fi. diff. app. alt. 37 0 9' 33" — 79693 

Nat. co. fi. apparent dift. 45 29 11 — 70108 


43 10 39 
5 11 00 

37 59 39 


Diff. of natural lines 


9585 its 


Add J Log. co. fi. f s true alt. 5 1 1 OO — 9,99822 \ 
Sum / Log. co. fi. m’s tivalt. 43 10 39 — 9,86287 / 


Sub. J I.og.co. fi. fn’sap. alt. 5 20 16—9,99811-1 
Sum\ Log. co. fi. m’s tr. alt. 42 29 49 — 9,86767 / 


log. 3,98 159 

— 19,86109 

23,84268 
- 19,86588 

3,97680 


44 ° 59 ' 40 " 
46 6 24 


Nat. number of the remainder • 948° 

Nat, co. fi. diff, of the true alt. 36 59 39 78813 

Nat. co. fi, true diftance 46° 6' 24'' = 69333 

"Preceding neareft difi. 44 0 59' 40'' Preceding 
Tollowing 43 27 40 Computed difi. 

Difference 1 32 00 Difference 1 ■ 6 44 ■ 

Then as 1° 32' : 3H. :: 1 ° 6' 44" : 2H. 10M, 22S. which being 
added to 3 hours, the time Handing over the preceding diftance, 
gives 5H. 10M. 34S. the true time of the fhip at Greenwich ; 
and the time at the fhip was 6H. 30M. the difference between 
thele times is iH. 19M. 26S. which turned into longitude, gives 
1 9 0 50, and is eaft, becauie the time at the fhip is greater than 
at Greenwich. 

In order to obtain a greater degree of exaftnefs, it will be 
better to, repeat the obfervation of the lame objeft, till at lean; 
three diftances, and their correfponding altitudes and times be 
obtained ; but the more they are taken the better, only they 
inuft all be included within the fpace of halt an hour ; the fum 
of all the obl’erved diftance and altitudes divided feverally by 
the number cf pbfervations, gives the mean time, diftance, and 
altitude ; and thefe means are to be ufed a» it they had been 
obtained by a tingle oblervation, and may be depended upon 
with greater certainty. 

Let us for axampic take the firft example from the nautical 
ephemeris, in the year 1767, done by Mr. Mafklane, aftronomer 
royal, and by comparing the refults, we ihall be able ta judge 
of the accuracy of this method. 
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EXAMPLE IV. * : 

Suppofe that at fea, on April 4th, 1767, the diftancc of the 
fun and moon’s nearcft limbs, with the refpeffive altitudes of 
their lower limbs were obterved, as in the margin, the eye being 
18 feet al)Ove the water, and the fhip in latitude 34 17 N. 
longitude 17 46 W. of Greenwich, by account, the watch not 
yet regulated. The fhip’s true longitude at the time of obfer- 
vation is required. 

As the watch was 
not regulated, the 
firft thing to be done 
is to compute the ap- 
parent time of obfer- 
vation ; and the fun 
being abundantly dis- 
tant from the meri- 
dian, the mean of 
the three altitudes in 
the margin may be fuppofed preferable to any fingle obfervation 
for that purpofe : Wherefore to the obferved altitude of the 

fun’s lower limb, 22 0 3', and n / 58^, (the difference between, 
his femi-diameter found in the ephemeris, 16' itf, and the dip 
on 18 feet, 4' 3^), the fum 22 0 14' 58^ is the apparent altitude 
of his centre, from which fubtrafhng 2 1 1 1", the (correftiou 
,to that altitude, taken from table ift) there remains 
22° 121 4'j", from the fun’s true altitude. The time by watch 
is 4H. 50M. 57S. to which add iH. 11M. 4S. the longitude 
by account weft of Greenwich in time, and you have 6H. 2M. iS. 

.for the time of Greenwich eftimated nearly; and to this time 

the declination is found to be 5 0 48' N. From the altitu’dc, 
declination, and latitude, now all known, the time of the mean 
of the obfervation is found to be 4H. 28M. 19$. 

Time at fhip 4 28 00 Hori par. at noon 56 24 

• Long, per ace. 1 11 04 Hor. par. at midt.56 1 D. 

t “ " " L ■ 

Ap. timeatGree. 5 39 04 23 { = 1 i"dif. 

Horizon, lemid. 15 19, hor. par. at redu. time 5b 12 

horizontal 



Times. 

Dittunces 
fun & moon 

Sun’s 
alt. | 

moon’s 

alt. 


H. M. S. 

H. ' " 

O * 



4 47 >4 

73 4i 53 

2 2 $0 

80 17 


4 50 M 

73 43 55 

22 12 

80 36 


4 55 * 6 

73 47 33 

21 6 

8 1 9 

Sum 

«4^3 5' 

221 13 21 

66 8 

24* 2 

Means 

4 5° 57 

73 44 27 

22 3 

80 41 


Digitized by Google 



^Horizontal femi-diameter 


*S *9 
16 


Moon’s femid. 
Sun’s femid. 


»5 3 S 
16 oi 


Sum 3 1 3 6 

Diftance 73 44 27 


App. dift. cen. 74° 

Obf. alt. moon’s 80 41 00 
Diff. Sem. and dip 1 1 32 

’ 16' 03 , 

Obferved altitude fun’s 22 03 op 
Diff. Semid. and dip 1 1 58 

App. alt. cen. 80 52 32 

Corredtion 08 46 

App. alt. centre 22 14 58 

Correftion 2 11 

True alt. centre 8001 18 

“* * 

True alt. fun’s centre 22 12 47 
| True alt. moon’s centre 81 01 18 

| Difference 58 48 31 

Moon’s app. alt. 80 52 32 
Sun’s app. alt. 22 14 58 

Difference 58 37 34 


Nat. co. fi. difF. app. alt. 58 37 34 — 52063 
Nat. co. fi. app. diftance 74 16 03 — 27114 


24949 its log. 4,39707 
Sum f Co. fi. m’struealt;8i 01 18— 9,19333! 19*15984 

Add \ Co. fi. Ts true alt. 22 12 47 — 9,96651 j 

23 » 5569 ‘ 

Sum J Co. fi. m’sapp. alt. 80 52 32 — 9,20027! 19,16667 

Sub. \ Co. fi f’s app. alt. 22 14 58 — 9,96640 

Nat. Number to the remainder 24560 its log. 4,39024 

Sub.nat.co.fi. diff. true alt. 58 48 31 — 5179 ° 


Nat. co. fine true diftance 74 0 11' 56" 27230 

Preceding neareft dift. 73 oi 27 I Prec. neareft dift. 73 ol 27 

Next neareft diftance 74 28 50 Computed diftance 74 1 1 56 


1 27 23 | 1 10 29 

Then fay, as iH. 27M. 23S. : 3H. :: tH. 10M. 29S. : 2H. 
25M. 1 iS. which added to 3 hours, gives 5H. 25M. 11S. the 
time at the (hip was 4H. 28M. 19S. therefore the difference is 
c6' 52'' ; now as 60' : 15 0 :i 56' 52'' 1 14 0 13 the long- 
J J • itude 
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itude required, and is weft, becaufe the time at the fhip is lefs 
than at Greenwich, differing from the longitude found by the 
aftronomer royal J of a Mile. 

The diftance of the moon from the fun, or from a ftar, well 
oblerved with a good inftrument, together with the time of the 
obfervation, and the altitudes of the two objefts, is l'ufficient to 
determine the longitude, with the help of the ephemeris and the 
preceding method of calculation, always within a degree, and 
generally nearer ; but it will conduce to ftill greater accuracy, 
if the oDferver takes the moon’s diftance from two ftars, or from 
the fun and a ftar, or when the moon is between 90° and 1 20° 
fVom the fun, and two ftars, if he can be fo lucky as to obtain 
the feveral obfervations ; obferving the moon’s diftance from each 
objeCt, two, three, or more times. 

For the longitude being computed from the fet of obfervations 
made with each objctt rei'peftively, the mean of the refults will 
propably approach nearer to the truth than any one refult fepa- 
rately. Particularly the moon’s diftance ihould be taken from 
an objeft on each fide of her, as often as there is opportunity ; 
and the mean of the refults from hence will probably be as exaCt 
again, as either by itfelf, efpecially fo far as depends upon 
any imperfection of the inftruments, and unavoidable (mail 
errors in the ufe of them ; for errors of thel'e kinds have a natural 
tendency to corrcft each other : And In this cafe there will be 
good reafon to believe that the true longitude is fomewhere be- 
tween the two refults, or between the extreme refults, if there 
are more than two fets of obfervations. 

Suppofe that at fea, 
in latitude 17 0 48' S. 
longitude 64° 32' E. 
of Greenwich, which 
by account, on Sep- 
tember 5, 1767, the 
diftance of the moon’s 
.fartheft limb from 
the ftar, Pegafi 
Markab, with the 
altitude of the ftar, 
and of the moon’s 
lower limb were obferved, as in the margin, the eye being 12 
feet above the water, and the watch not regulated. Required the 
ihip’s true longitude at the time of obfervation. 

F Tlo 



Times. 

Diltances 
ron. & ftar 

mn’s 

alt. 

Star’s 

alt. 


H. 

M. 

S. 

H. 

/ '/ 

O 

/ 

O 

f 


'4 

5° 

30 

44 

S3 48 

»5 

22 

35 

22 


H 

ss 

35 

44 

50 49 

*4 

I I 

34 

»5 


l S 

0 

O 

44 

48 14 

1 3 

8 

33 

17 


i & 

5 

5° 

44 

44 48 

Z I 

46 

3* 

1 


1 S 

X I 

15 

44 

41 37 

10 

30 

30 

5° 

Sum 

7 5 

3 


* 2 3 

59 16 

64 

57 

i6 5 

45 

Means 

*5 

O 

38 

44 

47 5 1 

12 

59 

33 

_9 
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*fhe liar being at a fufficient diftance from the meridian, its 
mean altitude with the mean time in the margin will lerve for re- 
gulating the watch, or linding the true apparent time without a 
Separate obferVation for that purpofe. 

Wherefore, from the liar’s mean attitude obferved 33 0 9', fub- 
trafl the dip for 12 feet = 3* iS'', and you have the liar’s appa- 
rent altitude 33 0 5 / 42'', from which, lubtradling the refraction 
J 1 28^, there remains 33 0 4' 14'', the liar’s true altitude. The 
liar’s declination taken from the table, "and fitted to the beginning 
of September, 1767, is 15 0 57' 34'' N. and from the altitude, de- 
clination, now all known ; the polar angle or Gar’s diftance from 
the meridian is found to be 47 0 54' £ = 3H. xiM. 38S. Tbe 
liar’s right afcenfion taken from the table, and fitted to the be- 
ginning of September, 1767, is 22H. 53M. 13S. to which ad- 
ding the polar angle 3H. 11M. 38S. becaufe the liar is well of 
the meridian, , you have 26H. 4M. 5 1 S. the right afcenfion of 
the mid. heaven. From this lum fubtra£l the fun’s right afcen- 
fion for the preceding noon, found in the ephemeris, viz. 10H. 
55M. 51 Si and there remains 15H. 9M. the apparent time of 
obfervation at the Ihip nearly, from which lubtrafting 
4H. 18M. 8S. the longitude call of Greenwich by account turned 
into time, you have 10H. 50M. 52S. the apparent time of ob- 
fervation by the meridian of Greenwich nearly. Then, as 24H. 
: 10H. 50M. 52S. :: 3M. 37S. the daily variatipn of the fun’s 
right afcenfion at the given time, iM. 38S.' which fubtratted 
from 15H. 9M. leaves 15H. 7M. 22S. tlie correct time of 
- obfervation at the Ihip. 

To 10H. 5 gM. 52S. the apparent time of obfervation atGreen- 
r wich nearly, the moon’s horizontal femi-diameter is found from 
the ephemeris to be 16' 29", and her horizontal parallax 60' 32'% 
add 4 to the femi-diameter on account of the altitude 12 0 59', 
and you have 16' 33'', the moon’s true apparent femi-diameter, 
which, lubtrafled from 44 0 47' 51'', the mean of the obferved 
diltalices of the moon’s fartheft limb from the liar, leaves 
44 0 31' 1 8 ', the apparent diftance of the moons centre from a 
liar. To the mean of the obferved altitudes of the moon’s lower 
limb 12 0 59' add 13' 15", the difference between her true appa- 
rent femi-diameter 16' 33 ,/ , arid the .dip 3' 18'', and you have 
1 3 0 ) 2 1 1 5 // , the apparent altitude of her centre ; to which adding 
54 / 37"’, the correClion to that altitude taken from the table, you 
have 14 0 1 1 12 11 , the true altitude of her centre. 

The apparent diftance of the objefls, with the apparent and 
alfo the true altitude of each of them are now known, from whence 
computing as before, their true diftance is found to be 40° O 1 24". 

. Ia 
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In the cphemeris, the next preceding diftance is 45 0 6 1 40", 

Jt 9 hours, the next following diftance at 12 hours 43 0 24' 24^, / 

their difference i° 42' l6 ;/ , and the difference of the next pre- 
ceding 45 0 6' 40 ,, J and the computed diftance 44 0 o' 24 11 is 
i u 6' 16". 

Then, as iH. 42' ib 11 : 3II. :: i° 6' 16^ : tH. 56M. 38S. 
which added to 9 hours, gives 10H. 56M. 38S. the time of the 
mean of the ohfervation at Greenwich, and the time at the fhip 
was 15H. 7M. 22S. The difference 4H, 10M. 44S. — 62° 41* 
is the fliip’s longitude from Greenwich, eaft bccaufe the time at 
fhip is greater than at Greenwich, differing from the longitude 
found by the aftronomer royal \ a mile. 

I cannot quit this fubjeft without obferving another method of determining tho 
longitude at fea ; and though not equal to the former, yet it may fometimes be 
pratfifed with furcefs. 

h.et the watch be carefully regulated as before directed, either by the fun or a 
ftar. By taking equal altitudes of the moon, find the time of her palfage over the 
me. idian ; take the diffeience between this time and the next ncareft time of her 
palfage over the meridian, found in the ephenieris, and alfo the ditference between 
her palfage over the meridian the preceding and following days ; then fay, as 
24H. : is to this difference, fo the difference of time between her palfage over the 
meridian in the cphemeris, and that by observation, to a fourth mimber, which 
being applied to the time of ohfervation at the fh ip, by addition or fubtraftion, 
according as the time at the (hip is more or iefs than that fet down in the ephe- 
meris, gives the true difference of time between her palfage over the meridian ac 
the fliip and Gicenwich, which reduced into longitude, gives the longitude caft 
or weft of Greenwich. 

Suppofe, b- taking the mean of three altitudes on the 2d of December, 177 5, 
the moon was found to pafs oyer the meridian at 9II. 14M. P. M. the watch being 
well regulated, Required the longitude ? 

Tn the ephemeris, arej for II. M, H, M. S. 

Nov. 2, the moon paffes the mpr. at 8 36 P. M. Moon’s paffagft 8 36 o 

Nov. 3 at 9 26 Obferved time at (hip 9 15 o 

Difference in 24 Hours o Diff. between (hip and Ore. 39 

Then as 24H. : 50M. :: 39M. : iM. 21S. the difference in 39 Min. add 1 21 

True difference of time between fhip and Greenwich o 40 21 

Then 60M. : 15 0 :: 40M. 21S. : io w 5' the longitude, and is weft hecaufe the 
tjmc of her palfage over the meridian at (hip, is after that at Greenwich. Had 
the time been before Gieenwich time, the iM. 21b. anuft have been fubttafted 
|nd then the longitude would have been eaft. 
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A Table of CorrcAions for reducing 
the moon’* femi-diameter to the 
true femi diameter ; and alfo a table 
for reducing the fun's altitude to 
the true altitude froth the earth’s 
centre. 
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B L E I. 

The correction* of the moon's femi-diamfe- 
ter are the natural fines of her altitude, the 
radius being 16, which is nearly the moon'.* 
mean femi-diameter, and are to be added, 
becaufe in afcending from the horizon to the 
zenith, fhe approaches nearer to the obferver 
by a femi-diameter of the earth, or about one 
fifteenth part of her diftance from the 
earth. 

The corrections of the fun’s altitude are 
the difference between the refraftion at each 
degree of altitude and bis parallax at (hat 
altitude, and is to be fubtrafted from the 
apparent altitude. 

The corre&ions are only Tet down for 
degrees, but may be found for any interme- 
diate minutes, by taking proportional pans, 
or faying as 60 is to the difference between 
the^ext greater and next lefs correction'^* fa 
is the minutes given to a fourth number, 
which being fubtrafted from the correction' 
of the next lefs altitude, gives the correction 
required. • 

Thus the corrections of fun's altitude fo( 
5° 2o / is required. 

i 

For altitude 5° the correction is 9 # 4-S ,# . 

6 the correction is 8 19 

The differences 1 26 


Then, as 60' : i r :i 26 f : 29, which 
fubiraCted from 9 45, leaves 9 / lo", the 
correction for 5 0 lo'l altitude; or if the 
third of the difference be taken aud fubtraCted 
as above, it will be the fame. 

The parallax is the difference between 
the places in which the fun or moon appear, 
when fee n from any part of the earth's 
furface ; and the places in which they 
would appear, if feen at the fame time 
from the earth’s centre ; or the parallax of 
the fun or moon is the angle under which 
the earth's femi-diameter would appear, if 
fecn from the fun or moon. Now as the fun 
or moon are elevated above their true height 
by reflation of the atmofphere, fo they are 
depreffed by their parallax ; and as they muft 
appear higher when viewed from the earth’s 
centre, than they would appear when viewed 
from the furface thereof : to fave the mariner 
trouble, the difference is fet down in thefd 
tables, which applied to the obferved alti- 
tude of their centres, gives the true altitudes, 
as feen from the earth’s centre. 
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She Uje of the following Tables. 

T H E correftions of the moon’s altitude are fet down only 
to each degree of altitude, and minute of horizontal 
parallax ; but they may eafily be found to intermediate minutes 
of altitude, and feconds of horizontal parallax, as follows : 
i ft. When the horizontal parallax is given in minutes without 
feconds, and the altitude in degrees and minutes ; for example, 
The moon’s apparent altitude was 24 0 31', when her hori- 
zontal parallax was 39'. Required the corredion of her alti- 
tude. 

Find the corredion of altitude for horizontal parallax 59/, and 

altitude | ^ which will be j ^ ^7 j- and fubtrading the 

lefter from the greater, the difference is o 20 ; Then fay, as 
(jo : 31' :: o 1 20 11 : o 7 10, which fubtrad from 51' 47^, becauie 
the co'rredion for the greater altitude is leaft, gives 51' 37, the 
corredion required. 

But had the corredion for the greater altitude been greateft, 
as is the cafe at low altitudes, then the difference o' io 7 ', mull 
have been added. 

2ndly. When the altitude is given in degrees, and the hori- 
zontal parallax in minutes and feconds, for example, the moon’q 
apparent altitude was 24 0 , when her horizontal parallax was 
59 7 21 77 . Required the corredion of her altitude. 

Find the corredion of altitude for altitude 34 0 and horizon- 
tal parallax | ^ | which will be | ^ ^ | and fubtrading the 

lefter from the greater, the difference is o' 55 ; then fay, as 6o 77 : 
2 1 77 :: 55 77 : 19 77 , which added to 51 7 47", gives 52' o6 7/ , the 
corredion required. 

3<dly. When the altitude is given in degrees and minutes, and 
the horizontal parallax in minutes and feconds, for example, 
the moon’s apparent altitude was 24 0 31, when her horizontal 
parallax was 59 21. Required the correction of her altitude. 

By laft cafe, the correction of altitude for horizontal parallax 

59 7 2 1 77 , and altitude |js found to bej^* ^^and 

trading the lefter from the greater, the difference is o 20 ; then 
fay, as 60 7 : 31 77 :: o 7 2c 77 : o 10, which lubtradcd from 52' o6 7/ , 
becaufe the corredion to the greateft altitude is leaft, gives 
5 1 7 56", the corredion required-. ' 
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TABLE IT. 

A Table of the Difference between the Moon’s Parallax and RcfrafHon, 
at each Degree of Altitude and Minutes of Horizontal Parallax. 






















































TABLE lit. 

For reducing tie Degrees, Minutes, and Seconds of Longitude, or right 
Afcenfion, into Hours, Minutes, and Secoitds of Time, and the contrary. 


Deg. 

IT 

M. 

Deg. 

H. 

M. 

■Degrees. 

Hours. 

Min. 

M. 

S. 

Min. 

M. 

S. 

Sec. 

S. 

T. 

Sec. 

S. 

T. 

I 

O 

4 

3 * 

2 

4 

7 ° 

4 

40 

2 

O 

8 

32 

2 

8 

80 

5 

20 

3 

O 

12 

33 

2 

11 

90 

6 

O 

4 

O 

l6 

34 

2 

l6 

IOO 

6 

40 

5 

O 

20 

3 5 

2 

20 

no 

7 

20 

6 

O 

34 

3 b 

2 

24 

120 

8 

O 

7 

O 

*8 

37 

2 

38 

130 

8 

40 

8 

0 

3 1 

38 

2 

32 

I4O 

9 

20 

9 

0 

36 

39 

2 

36 

150 

10 

O 

IO 

O 

40 

40 

2 

40 

160 

10 

40 

II 

O 

44 

41 

2 

44 

170 

XI 

20 

12 

O 

48 

42 

2 

48 

180 

12 

O 

! 3 

O 

Sf 

43 

2 

5* 

190 

12 

40 

H 

0 

f 6 

44 

2 

5 6 

200 

13 

20 

»5 

I 

0 

45 

3 

O 

210 

»4 

O 

16 

I 

4 

46 

3 

4 ! 

220 

24 

40 

>7 

I 

8 

47 

3 

8 

23O 

l S 

20 

18 

X 

12 

48 

3 

12 

24O 

l6 

O 

>9 

X 

l6 

49 

3 

l6 

25° 

x6 

40 

20 

X 

20 

5 ° 

3 

20 

260 

*7 

20 

21 

I 

24 

5 1 

3 

34 

270 

r8 

O 

22 

I 

28 

5 2 

3 

38 

280 

18 

40 

2 3 

I 

33 

S3 

3 

32 

29O 

>9 

20 

34 

X 

3 6 

54 

3 

36 

300 

20 

O 


I 

40 

55 

3 

40 

310 

20 

40 

26 

I 

44 

59 

3 

44 

320 

21 

20 

37 

I 

48 

57 

3 

48 

33° 

22 

O 

28 

I 

5 * 

58 

3 

52 

34® 

22 

40 

29 

I 

J 6 

59 

3 

5 6 

35 ° 

23 

20 

3° 

2 

O 

60 

4 

O 

360 

24 

O 


The Ufc of this Table it eafy by the Kxample following. Let it 
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00 
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3° 
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30 
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51056 
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00 
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90282 
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00 
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3° 
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30 
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S 
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0 5 

3 ° 

4.29939 

5.00164 

4 - 13055 

gO 
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01 

CO 

4977* 

00327 

13406 

3 ‘ 

OO 

21309 

08794 

32079 

OI 

30 

29614 

00489 
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30 

21187 

08916 

3>3 55 

02 

00 

29453 

00650 

14104 

34 

OO 

21066 

09037 

32631 

02 

30 

29293 

00810 

> 445 1 

34 

30 

20945 

09158 

32906 

°3 

00 

49133 

00970 

>4797 

33 

OO 

20824 

09279 

33180 

°3 

30 

28974 

01 129 

15140 

33 

30 

20704 

09399 

33454 

04 
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28816 

01287 

15483 

34 

OO 

20585 

09518 

33:44 

04 

30 

28659 

01444 

15824 

34 

30 

20466 

09937 

33995 


00 

28502 

01601 

16163 

3 5 

OO 

20348 

09:755 

34465 

05 

30 

0. 28346 

5.01757 

4. I65OI 

35 

3 ° 

o. 20230 

5.09873 

4-34534 

06 

00 

28191 

01912 

16838 

36 

CO 

20113 

099 90 

348112 

06 

30 

28037 

02066 

17173 

36 

30 

19996 

10107 

35069 

37 

00 

47834 

02219 

17507 

37 

oo 

19880 

10223 

3 5335 

07 

30 

47731 

02372 

1/839 

37 

30 

19764 

10339 

35600 
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00 

47579 

02524 

18171 

38 

00 

19648 

19454 

3)865 

08 

30 

27428 

02675 

I85OO 

38 

30 

>9534 

10?69 

36128 

09 

00 

47477 

02826 

18829 

39 

00 

19420 

IO683 

36391 

°9 

30 
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02976 

19156 

39 

30 

19306 

10797 

36652 

to 

00 

26078 

03145 

19482 

40 

00 

19193 
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10 

30 
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5.03473 

I9806 

40 
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It 

CO 
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03421 
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00 
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1”35 

37434 
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30 

46535 

03568 

20451 

41 

30 

1**57 

11246 

3 5 690 

12 

00 

26389 

03714 

20771 

44 

00 

I8746 

11357 
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12 

30 

46244 

03859 
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44 

30 

18635 
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38404 
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26099 

04004 

41409 

« 

00 

18525 

11578 

38469 

<3 

30 
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41725 

43 

3 ° 

18415 

11688 

38714 

>4 

00 

25811 

04292 

22041 

44 

00 
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38968 

>4 

3 ® 

25668 

04435 
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44 

30 

18197 
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39421 

15 

00 

25526 

04577 

24668 

45 

00 
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30 
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5.04718 

4. 22982 

45 

30 

0. 1-798 1 

5. 1 2 1 22 

4- 39744 
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oo 

25244 

04859 

43290 

46 

00 

17874 

12229 

39975 
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30 
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43599 

46 

30 

17767 

12336 

4<>2 2 $ 

'7 

00 

24964 

0 5139 

23907 

47 

00 

17660 

14443 

40474 

I 1 7 

30 

24845 

05278 

24214 

47 

30 

17554 

14549 

40724 
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00 

24687 

05416 

24520 

48 

00 

>7449 

12654 

40969 
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30 

4455 ® 

05553 

24825 

48 

30 

>7344 

14759 

4 I 4 i] 

'9 

00 

2 44 I 3 

O569O 

25128 

49 

00 

17239 

12864 

41461 

>9 

34 

24477 

O5826 

25430 

49 

30 

17135 

12968 

4 1 Too 

23 

00 

24141 

05962 

25731 

5 °, 

00 

17031 

13071 

41950 

20 

30 

O. 24O06 

5.O6O97 

4.26.031 

SO 

30 

O. I6928 

5.13174 

4-42193 

21 

00 

23871 

06232 

26330 

51 

00 

16826 

'3477 

42435 

21 

30 

43738 

06365 
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16724 

13379 
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00 
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O6498 

269^4 

52 

00 
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30 
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30 
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00 
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00 
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30 

23209 

O6894 

47807 
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30 
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44 

00 

23078 

07025 
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54 

00 
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I3884 

43874 

24 
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22948 

07155 

28391 

54 

3 ° 

16119 

13984 
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00 
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07284 

28681 

55 

00 

16020 

14083 

44384 

25 
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5.07413 

j. 28969 

55 

30 

». 15921 

!• 14182 

1-44583 

26 

00 

22561 

07544 

29457 

56 

00 

15823 
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26 

33 

22433 

07670 

29544 

56 

3 ® 

15745 
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00 
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07797 
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57 

00 
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14476 
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47 

30 
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07943 
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57 

30 

>5530 

14573 

45518 

2* 

00 

22054 

O8O49 

30398 

S« 

30 

15434 

I4669 

4575 ® 

28 

3 ° 

21928 
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30 

15338 

14765 

43981 

49 

00 
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59 

30 
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29 

30 
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31244 
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O 
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30 
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00 
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!• 

00 
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31 

30 
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00 
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70550 

32 

00 

03283 
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79616 


3 ° 
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32 

30 

03245 

26858 

79756 


00 

05924 

24179 
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33 

00 

03207 

26896 

79896 

°i 

3 ° 

05871 
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71036 

33 

30 

03170 

20934 

80036 



05818 

24285 

71197 

34 

00 

O3132 

26971 

80175 


30 

05766 

2 4337 

7 ' 3 S 2 

34 

30 

03095 

27008 

80314 

Q .5 

00 

057<4 

24389 

71518 

3 5 

00 
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27045 

80452 


30 

O. 05662 
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4. 71678 

35 

30 

0.03021 

5. 27082 

4-80591 

06 

00 
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24493 
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36 

00 

O2985 
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80729 

06 
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36 

30 

02949 

27154 
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°7 

00 
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24595 
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37 

00 
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°7 
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05457 
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30 
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08 
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38 

00 
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05356 
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58 

30 
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39 

00 
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27332 
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70 
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30 
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OO 
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0. 02667 
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ro 

N 
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OO 
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02633 
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73565 
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02599 
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12 

00 

05012 
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42 

00 

■ 02565 

2753 * 

82360 

12 


049 '.4 

25 U 9 

73874I 

42 

3° 

02532 

27571 

82494 

1 3 

00 

04916 

25I87 

74028 

43 

00 

02499 

27604 
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13 

20 

04868 

2523 S 

74182 

43 

3 ° 

02466 

27637 

82761 

14 

OO 

04821 

25282 
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44 

00 

02423 

17670 

8:894 

14 

3 ° 

04774 

253 2 9 

74488 

44 

3 ® 

02400 
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83027 

15 

00 

04727 
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74641 

45 

00 

O2368 

2 ; 73 5 

*3159 

15 

3 ° 

0. 04680 

S .25423 

4-74793 

45 

30 

O. 02336 

5-27707 

4.83291 

16 

00 

04654 

25469 

74945 

46 

00 

02304 

27799 

>3423 

16 

3 ° 

04588 

255 *5 

75096 

4 ^ 

3 ° 

02272 

z 7 s 3 i 

*3554 

1 7 

00 

04542 

25561 

75247 

47 

CO 

02241 

27862 

8368 $ 

17 

3 ° 

04496 

25607 

7539 * 

47 

30 

02210 

27893 

83816 

18 

00 

04451 

25652 

75549 

48 

00 

02179 

27924 

*3947 

18. 


04406 

25697 

7S699 

48 

30 

02148 

27955 

* 4=77 , 


00 

04361 

25742 

75848 

49 

00 

02118 

279*5 

84207 

19 

3 ° 

043x6 

25787 

75997 

49 

30 

02088 

2891 5 

*4337 

20 

00 

04272 

25831 

76I46 


00 

02058 

28045 

84466 

20 
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0. 04228 

5- 25875 

4.76295 

50 

30 

O . 02028 

5. 28075 
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21 

00 

04184 

259*9 

76443 
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00 
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28105 

84724 

24 
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76591 
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30 
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28134 
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22 

00 
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26065 

76738 

52 

00 

OI940 

28l63 

84981 - 

22 

30 

04055 

26048 

76885 

52 

30 

OI9I I 

28192 
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23 

00 

04012 

• 26091 

77032 

53 

00 

01882 

28221 

85236 
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3 ° 

03969 

26134 

77197 

53 

3 ° 

OI854 

28249 

*5363 

24 

00 

03927 

26176 

7732S 

54 

00 

OI826 

28277 

854OO 

24 

3 ° 

03885 

26218 

77471 

54 
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01798 

28305 

85617 

*5 

OO 

03&43 

26260 

77616 
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00 

01770 

28333 
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25 
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0. 03801 
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55 
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O.OI743 

5.28360 
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26 

00 

03760 
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56 

00 

OI716 

28387 

85996 

26 
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26384 
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56 
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OI689 

28414 

8612: 

27 

00 

03678 

26425 
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57 

00 

01662 

28441 

86246 

27 

3 ° 

03638 

26466 

78338 

57 
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01635 

28468 

86371 

28 

00 

03597 

2 6506 

7848 I 

s« 

00 

01609 

28494 

86496 

28 

30 

03557 

26546 

78624 

>8 

30 

01583 

28520 
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29 

00 
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26586 

78:67 

59 

00 
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6 

7 

8 

* 
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w 

N.fine 

N.cof 

N.fine 

N.cof 
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N.fine 
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N.fine 
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99639 

10453 

99452 

12187 

99255 
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99027 

15643 

98769 

60 

I 

8745 

617 

482 

449 

216 

25' 

946 

023 

672 

764 

59* 

2 

8774 

614 

5" 

446 

245 

248 

975 

019 

701 

760 

58 

3 

8803 

612 

540 

443 

274 

244 

I4OO4 

01 5 

730 

755 

57 

4 

8831 

609 

569 

440 

302 

240 

033 

01 1 

758 

75' 

56 

5 

8860 

607 

597 

437 

33' 

237 

061 

006 

787 

746 

55 

6 

8889 

604 

626 

434 

360 

233 

O9O 

002 

816 

. 74' 

54 


8918 

99602 

10655 

9943* 

12289 

99230 

14119 

98998 

■ 5845 

98737 

S3 

8 

8947 

599 

684 

428 

4l8 

226 

148 

994 

873 

732 

S 2 

9 

8976 

596 

713 
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447 

222 

■77 

990 

902 

728 

S' 

IC 

9005 

594 

742 

421 

474 

219 

205 

986 

93' 

723 

50 

1 1 

9034 

59' 

77 * 

418 

504 

215 

234 

982 

959 

7*8 

49 

12 

9063 
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800 

415 

533 

21 I 
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9.78 
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48 
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99586 

10829 
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99208 
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98973 
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47 

14 
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59' 

204 

320 

969 

036 

704 

46 

I 5 

9150 

580 

887 

406 

620 

200 

349 

965 

074 

700 

45 

I 6 

9*79 

578 

916 

402 

649 

■97 

378 

96I 

1(>3 

695 

44 

1 7 

9208 

575 

945 

399 

678 
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407 

957 

132 
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43 
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572 

973 

39* 

706 

I89 

434 

953 

160 

686 

42 

19 

9266 

99570 
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99393 

12735 

99186 

14464 

98948 

l6l 89 
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4' 

20 

9295 

567 

03I 
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764 
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493 

944 
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676 

40 

2 1 
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564 

660 

384 

793 

17S 

522 

940 

246 

67I 

39 

22 

9353 

362 

089 

383 

822 

■75 

55' 

936 

275 

667 

38 

23 

9382 

559 

118 

380 

85. 
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580 

931 

3^4 

662 

37 

24 

9411 
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■47 

377 

880 

I67 

608 

927 
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657 
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25 

9440 
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11176 

99374 

12908 

99 ‘43 

'443 7 

98923 

16361 

98652 

35 

26 
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34 

27 
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548 

234 

347 

966 

■ 54 
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9'4 

4 ■ 9 

643 

33 

28 

9527 

545 

263 

364 

995 

■52 

723 

911 

447 

638 

32 

29 

9556 

54 2 

291 

360 

13024 

148 

752 

906 
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*33 

31 

30 

9585 

540 

320 

357 

053 

■44 

781 

902 
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3£ 

3 1 

9614 

99537 

■■3+9 

99354 

13081 

99141 
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99897 

16533 
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29 

32 
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534 
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838 

893 
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6l9 

28 
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40 7 

347 

■39 

■33 
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59' 

614 

*7 
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436 

344 

>68 

■29 

896 

884 

620 

609 

26 
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9729 

526 

465 

341 

■97 

■ 25 

92 5 

880 

648 

6O4 

25 

3 6 

9758 

523 

494 

. 337 

226 

122 

954 

876 

677 

600 

24 

37 

9787 

9952° 

11523 

99334 

■3254 

99U8 

14982 

98871 

I6706 

98595 

23 

38 

9816 
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114 
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no 
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41 
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370 
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854 

820 

575 

19 

42 
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706 

667 
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399 

098 
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849 
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9990 
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725 
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456 
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935 
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48 
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■5327 

98818 
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98536 
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067 

356 

814 

070 
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51 

10192 

■ 479 

927 

286 

658 
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385 
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805 
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53 
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473 

985 
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516 

7 

54 

10279 

470 

12014 

276 

744 

?5.1 

47' 

796 

193 

5" 
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12043 

99272 

'3773 

99047 

15500 

98791 

17222 

98506 

5 
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464 

071 
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802 

043 

529 

787 
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501 

4 

57 

IO366 

461 

100 
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831 

°39 

557 

782 

279 
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3 

58 

tc>3Q5 

458 
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860 
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2 5 s 
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949 


<9 

479 

732 

967 

820 

430 

883 

895 

Q20 

334 

932 
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A Table of the Right Afcenfion and Declination of fome 
of the principal fixed Stars, adapted to the Year 177c 
with their Annual Variation. //5 ’ 


Names of the Stars, 


§, Right afc. || Declination, 
g in Time ^ 


0 i 4 1 3, 08 

1 29 1 1 2, 26 

* S4 a 7 3 , * 

* S° 3 4 3> 

4 ^3 7 3 . 

5 ° 64, 

S 3 3° 3> 

S » 2 3 3 , 

5 43 03 , 

6 18 [, 

6 3$ 122, 


•Argo 
Cor. Hydra 
Regnlus 
Urfa Major 
Croifiers 
Spica Virginia 
Ar&urus 
Centanrns 
Coronae 
Antarcs 
agittariua 
Lyra 
Aquila 
Capricorn 
Fomalhaut 
Pcgafus 
Andromeda 


The Reader is defired to correCt the following errors, 

Page 7, line 5 from the bottom, for Col. 2 Elap. T. read Col. of Rifing. 

Page 9, line 3, for P. M. read A. R^. any othea error, may be corrected at Sight. 

» 

N. B. As a new Edition of the Practical Navigator and 
Seaman’s New Daily Assistant is going to Prefs, with 
great Improvements, Remarks from any Gentleman who can 
contribute towards the correcting the Latitude and Longitude of 
Places, Time of High Water, &c. will be thankfully received 
by Meff. Richardson and Ur^uhart, under the Royal- 
Lxchange, London. 
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